Insights into the mitochondrial signaling pathway: what lessons for chemotherapy?
Mitochondria are potent integrators/coordinators of apoptosis signaling pathways. Indeed, under physiological conditions, the initiation of apoptosis leads to the accumulation of second messengers that converge on mitochondria. In response, these organelles undergo a membrane permeabilization, presumably due to the opening of protein channels, culminating in the release of proapoptotic proteins into the cytosol. Under pathological conditions, a failure of mitochondrial membrane permeabilization (MMP) can result in an inhibition of apoptosis and enhanced resistance to chemotherapy. Several non-mutually exclusive mechanisms may account for a defect in the execution or regulation of MMP. These include (i) alterations in gene transcription, (ii) gene mutations resulting in protein inactivation, and (iii) defects of intracellular localization. This may concern structural proteins of the permeability transition pore complex, as well as MMP regulatory proteins, such as Bax/Bcl-2 family members, p53, and cyclophilin D. Analysis of these mechanisms should improve our understanding of the basic function of mitochondria in apoptosis and help elaborate new strategies to correct MMP failure from a therapeutic perspective.